Abstract. Choroidal melanoma is a rare ocular tumor. The present study reports the case of a 66-year-old male who presented with chronic headache and progressive visual loss. Physical eye examination and combined A-and B-mode ultrasonography detected choroidal melanoma. Due to tumor characteristics the eye was enucleated restoring the orbital volume with a 22 mm intraorbital bioceramic sphere implant. The eye was subjected to histopathological examination that confirmed the choroidal melanoma, 2 cm in diameter and 0.8 cm in elevation, occupying almost half of the globe. Microscopically, the neoplasm comprises mostly of epithelioid cells and fewer Type B spindle cells, with intense pigmentation. AJCC staging for the melanoma was T4b. The patient was fitted with an artificial eye after enucleation. Thirteen months after initial diagnosis, liver metastases were confirmed during his scheduled follow-up.
Introduction
Choroidal melanoma is a rare neoplasm, although it is the most common primary intraocular malignant tumor in adults. The malignancy predominantly appears during the 6th decade of life. The malignancy arises at the uveal tract melanocytes and the choroid is most commonly involved. Clinical presentation is non-specific, depends on the location and size of the choroidal melanoma and includes blurring of vision, painless and progressive visual field loss, floaters and photopsia (1) . Quite often the tumor is visible during fundoscopy, however, the most valuable diagnostic test is combined A-and B-mode ultrasonography (2) . Prognosis depends on several factors including, age of the patient, tumor size, histological characteristics and the presence of metastases. Nonetheless, even with early diagnosis and appropriate treatment by using radiation or enucleation, an estimated 40-50% of all the patients eventually succumb to distal metastases (3, 4) . In the present study, we report a case of choroidal melanoma, in a 66-year-old male. The aim of the current study is to demonstrate the importance of identifying a choroidal mass timely, in order to avoid possible metastases and to present the favorable aesthetic post-operative result.
Case report
In February 2017, a 66-year-old male presented to our clinic with chronic headache, photopsia and progressive vision loss of 11 months duration. In his history, the patient reported chronic obstructive pulmonary disease (COPD), five STEMIs (last one, one year prior) for which the patient was under antiplatelet therapy and cardiac arrhythmia for which he was administered amiodarone treatment. Complete ocular examination was performed: 7/10 cc right eye (RE) and 2/10 cc left eye (LE). Anterior segment was within normal in both eyes. Intraocular pressure was 15 mmHg in both eyes. After mydriasis, fundoscopy of the left eye revealed a retinal detachment and underneath a solid dark gray mass in the nasal choroid. Fundoscopy of the right eye was unremarkable. B-scan ultrasound of the left eye was performed to assess the extent of the mass. A clinical diagnosis of choroidal melanoma was made based on our findings, and enucleation of the left eye was determined as the line of treatment.
Regarding surgery, conjunctival peritomy, isolation of the four rectus muscles, isolation and displacement of the oblique muscles and finally blunt approach to optic nerve was carried out with curved blunt end scissors in order to cut it as far as possible from the sclera. The Mesh-Wrapped Bioceramic Implant, a 22 mm diameter sphere covered with mesh (FCI ophthalmics), was implanted in the orbit to restore the volume and the recti muscles were attached in the appropriate position and secured at the mesh with 6/0 vicryl suture (Fig. 1 The enucleated eye was subjected to histopathological examination. Histopathology report describes a choroidal melanoma 2 cm in diameter and 0.8 cm in elevation, occupying almost half of the globe, projecting in the vitreous cavity, detaching the retina and in contact with the ciliary body. Microscopically, the neoplasm comprised mostly of epithelioid cells and fewer Type B spindle cells, with intense pigmentation, no lymphocytic infiltration and no apparent necrosis, while it infiltrated the radial portion of the ciliary body ( Fig. 2) , the sclera and extended near the optic nerve without infiltrating it (Fig. 3) . AJCC staging for the melanoma was T4b. After two months a smooth ocular surface was preset and a custom-made artificial eye was provided with excellent aesthetic result. A follow-up of 13 months shows unremarkable ocular examination; however, on the 14th month after initial diagnosis, oncology screening revealed several metastases in the liver.
The Ethics Committee for Human Research of the Human
Research of the Konstantopouleio-Patission General Hospital approved the study.
Discussion
Uveal melanoma is an uncommon entity. The estimated incidence of primary choroidal melanomas 6-7.5 cases per 1 million population with Caucasians most frequently affected. In most cases, melanomas arise at about 55 years; however they can occur at any age. These tumors are found slightly more frequently in men. Nonetheless, choroidal melanoma is the most common primary intra-ocular malignant tumor (1) .
This malignancy arises from melanocytes in the choroid, ciliary body, or iris. The most common site involved is the choroid posterior to the equator, with approximately 85% of cases localized to this area (5) . The pathophysiology of uveal melanoma, which includes choroidal and ciliary body tumors, remains enigmatic. Apart from the progress thus far regarding the establishment of some prognostic tools, the molecular prognostic information remains obscure. There is a well-known association of monosomy 3 and the development of aggressive uveal melanoma. More recently, specific abnormalities in loci associated with high-risk melanoma have been identified including 3p and 1p losses and 8q gain; however no common molecular pathway has yet been found (6) .
Genetics studies have emphasized the role of specific mutations of GNAQ and GNA11 (members of large G proteins) as well as CDKN2A, BRCA2, p14/ARF and BAP1 genes in the development of choroidal melanoma (7-10). A previous study, which focused on genetic factors associated with pigmentation traits, demonstrated the importance of rs12913832, rs1129038 and rs916977 polymorphisms of HERC2/OCA2 genomic region as susceptibility factors of uveal melanoma (11) .
Next generation sequence performed by using uveal melanoma tumors indicated the significance of mutations of EIF1AX and SF3B1 genes as predisposition factors (12, 13) . Furthermore, an RNA-based assay for choroidal melanoma prognosis that examines the expression profile of 15 genes has been developed aiming to generate prognostic subgroups for metastasis risk (14) . Of note, comparative genomic hybridization failed to detect any defects or deletions when DNA from tumors was analyzed (15) .
Suspected risk factors include iris color, skin color, hormonal influence and acute or intense exposure to ultraviolet light; however, host factors remain the prominent known risk factor with ancestry playing the strongest role (16, 17) . The risk of choroidal and ciliary body melanomas in patients with nevi of the uveal tract is low, according to the available literature (18) .
The clinical presentation of choroidal melanomas tends to vary as findings can be vague or non-specific and associated with the location of the tumor. Patients usually present with blurring of vision, painless and progressive visual field loss, floaters and photopsia. Ocular pain can present as the tumor presses on the ciliary nerves or due to acute angle closure glaucoma. However, frequently the patient remains asymptomatic until the mass has grown sufficiently to produce such symptoms. Notably, with the choroid layer being devoid of lymphatics, choroidal melanomas mostly metastasize via haemotogenous route mainly to the liver (19, 20) .
The classic appearance of the neoplasm on dilated fundoscopy is a pigmented, dome or mushroom shaped tumor (indicating extension through Bruch's membrane) with surface vasculature and orange lipofuscin pigmentation, with an associated exudative retinal detachment (usually with melanomas greater than 4 mm in thickness). Notably, choroidal melanomas are usually pigmented, but their pigmentation can be vary and even be amelanotic. Findings that are not typical of choroidal melanomas and may indicate an alternative condition are drusen overlying the lesion, choroidal neovascularization over the surface of the tumor and bilateral observation of the lesion (21) .
Combined A-and B-mode ultrasonography represent the most valuable diagnostic test. On A-scan ultrasonography, choroidal melanoma shows medium to low internal echoes with smooth attenuation and usually visible vascular pulsations. On B-scan ultrasonography, an acoustically silent zone within the melanoma, choroidal excavation and shadowing in the orbit are classically observed. For tumors greater than 3 mm in thickness, a combination of A and B-scan ultrasonography has 95% accuracy in choroidal melanomas diagnosis (2) .
Fluorescein angiography is helpful in identifying features suspicious for melanoma, including areas of fluorescein dye leakage and intrinsic tumor circulation (double circulation) located in and around the lesion (3).
The overall prognosis of this rare entity is based on several factors: The patient's age, tumor size, histological characteristics and the presence of metastasis (3). However, even with early diagnosis and appropriate treatment by using radiation or enucleation and follow-up, it is estimated that 40-50% of all patients will eventually die due to distal metastases (4) .
Management depends on tumor size and targets maximum vision sparing, quality of life and emotional result, considering that enucleation is a form of amputation for the patient. For this reason, important and of great consideration is the postoperative restoration of the appearance of the enucleated orbit. The use of new materials of intraorbital implants to restore orbit volume, that allow suturing of the muscles on them while minimizing complications of extrusion and inflammation of the implant, provides implant motility and a good infrastructure for fitting custom made artificial eyes with excellent aesthetic result, eliminating one of the emotional stresses of these patients.
Metastases and general health status should be considered in the treatment decision. Enucleation tends to be the method usually preferred for medium and large ocular melanomas, considered primarily in cases of diffuse melanomas and in the presence of extraocular extension. Other published techniques described, are plaque brachytherapy with iodine-125, gold-198 or palladium-103, external beam irradiation with charged particles, protons, or helium nuclei and Gamma knife surgery. Eyewall resection or sclerouvectomy is an alternative option proposed in the literature (22) .
In conclusion, although uveal melanomas are rare, one should be cautious when examining a choroidal mass. The patient should be informed about possible metastases, living expectancy, treatment options and expected vision outcome. Early detection is important, thus fundus examination should be considered in patients over 40 when they are routinely examined for presbyopia.
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